One of the methods used in practice for the purification of wastewater from vegetable-processing enterprises is biological method of aerobic purification. With the aim to increase air-tank capacity used in traditional systems of biochemical purification of wastewater, different ways effecting to the process of vital activity of microorganisms of active sludge are applied. On the one hand, using the compositions of different salts and complex organic biogenous supplements prevents from the accumulation of some anions in the amounts exceeding the limited concentration, on the other handallows different groups of microorganisms to choose biogenous elements, which they assimilate easily and fully. It is known, that compounds of silicon and germanium can cause stimulating effects [1] to the organisms of active sludge. The goal of present studies is the intensification of biological processes of oxidation of organic contamination in wastewater by new bio-degradable chemical compounds or compositions on their basis, and by bio-sorbents.
Introduction
Experimental studies of biological purification of the average industrial wastewater from food industry enterprises (COD 820 mg O 2 /dm 3 ) were performed in laboratory conditions of MSU FP. Bio-stimulators were as follows: hexamethylcyclotrisilazane (HMCTS), tetraethoxisilane (TEOS), germatranol (G); shungit-natural mineral on the basis of fulerene, the deposits of which are at Karelia, was used as an sorbent.
Active sludge used in the experiments was taken from industrial air tanks. Micro flora of active sludge grown for 24 h at 37˚C on nutrient medium of the following composition: meat-peptone agar-1%; NaCl-0.5%, NH 4 H 2 PO 4 -0.1%; K 2 HPO 4 -0.1%; pH-7.2 -7.4 was used as test organisms. To access biological activity of bio-activators under study, the method of the determination of fermentative activity (dehydrogenase) and microbiological activity (by the intensity of water-dissolved oxygen consumption by microorganisms in active sludge) [2, 3] .
Content of microorganisms in culture liquid was standardized and introduced into each sample in the definite amount. Each sample contained the components under study in different concentration. Industrial wastewater without supplements was used as control.
Results and Discussion
With the aim to choose the components stimulating the process of biochemical degradation of organic contamination, we have studies the influence of these components on dehydrogenase activity (0.015 mg/l).
Data obtained during the experiments showed that maximal acceleration of time of decolorization of methylene blue in the experimental sample, as compared to control, was observed at the introduction of germatranol, deviation was 12.2%. At the introduction of hexamethylcyclotrisilazane and tetraethoxisilane it was 8.8% and 6.0%, correspondingly.
Taking into account, that germatranol is rather expensive component; we have studied on the next stage the influence of the compositions on the basis of hexamethylcyclotrisilazane.
Results of the experiments are presented in Table 1 .
Basing on the experimental data of the study of the influence of active sludge of two compositions on dehydrogenase activity, one can conclude that the most efficient influence had the composition consisting of 70% of hexamethylcyclotrisilazane and 30% of germatranol in total concentration of 0.015 mg/l. In this case deviation from control is 21%. This composition maximally increases the fermentative activity of sludge.
After the increase or reduction of germatranol part in the composition, gradual reduction of the activity takes place. Obviously, it can be explained by biological activeity of germatranol as well as of HMCTS, but at their different weight ratios the overlapping of the activities (synergism) or antagonism takes place.
Experiments performed with the reduction of total concentration of the components to 0.0075 mg/l showed the maximal deviation from control at 50:50 ratio of the same components. However, it was only 10.5%. The increase of total concentration of these components to 0.030% mg/l shows maximal deviation from control 15.0% at 70:30 ratio of the components.
Results of the study of the influence of the compositions on the basis of HMCTS on microbiological activity of sludge are presented in Table 2 .
On the basis of the experimental date we can make the following conclusion: the most efficient influence on the active consumption of water dissolved oxygen by microorganisms of active sludge was observed in the composition with germatranol, consisting of 60% of hexamethylcyclotrisilazane and 40%-germatranol. In this case microbiological activity of sludge is of maximal value (+22.2%), after the increase or reduction of the part of germatranol, gradual reduction of the activity takes place. Therefore, by using express-methods we have obtained active composition on the basis of hexamethylcyclotrisilazane and germatranol, weight interval of the composition can be in the range of 70:30 -60:40 with total concentration-0.0150 mg/l.
Literature date show that different adsorbents increase the efficiency of wastewater purification [4] .
It was studied the possibility to use adsorbent-shungite-for the purification of wastewater, containing phenol with toxic concentration 0.20 mg/l in air-tank for 20 days. Introduction of 0.5 mg/l of shungit into air-tank provides the reduction of toxic effect of phenol to micro flora of active sludge. Efficacy of the purification by BOD in the experimental air-tank during 20 days decreased only from 95% (control) to 92%. Without the addition of shungit the efficacy of purification decreased only from 95% to 89% during 3 days and then it decreased to 62%. Obviously, the increase of the efficacy of purification is connected with adsorption of organic contaminants in pores of adsorbent. Micro flora of active sludge in control air-tank and in the experimental one (with the addition of shungit) was presented by large zoogloea. Also small, light zoogloea were available, which present young colonies of bacteria. Filamentous bacteria was presented in active sludge by small amounts. Micro fauna was well developed (mass development of Hypotricha and Peritricha was observed). Purified water does not contain entero viruses and bacteria of Colibacillus group. Therefore, results of the studies show the intensification of biological processes of wastewater of food industry en-terprises at the expense of the introduction of the compositions on the basis of silicon-organic compounds. The addition of shungit adsorbent provides stable bio-oxidation processes of organic substances by heterotrophic microorganisms.
